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-~ Introduction

In vivo hemodynamics studies in animals it is considered to be essential to validate The main purpose of this work is to investigate a simple way of
computational hemodynamics models, as real physiological situations can be mimicked. making polydimensiloxane (PDMS) anatomically artery models
However, in vivo studies are expensive, difficult to control several physiological such as a carotid arteries with and without aneurysm. By using a
variables, and most of the times the measurements are not accurate. Over the years, in human carotid computerized tomography (TC) it was possible to
vitro experiments have been developed to overcome those limitations, but most of develop 3D anatomical models through the application of a rapid
them had used simple and rigid geometries and not physiologically shaped. Hence, it is prototyping (RP) technique, known as tridimensional printing (TDP).
important to investigate new fabrication techniques to manufacture anatomically By combining the TDP with a PDMS casting technique we were able
realistic artery models to obtain accurate measurements of the blood flow behavior in | to obtain at the end an anatomically transparent model of a human
both macro and micro in vitro arteries ahead of in vivo studies. carotid artery made by a silicon elastomer, i.e. PDMS.
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The embedded models manufactured by the TDP technique were immersed in hydrochloric acid (HCI) for about 15 minutes and then placed in an oven for about 1
hour at a temperature of 60°C. By using nails and screw drivers it was possible to obtain an anatomically transparent models of a human vessels. The Figures above
show that the PDMS models have enough good transparency able to perform blood flow visualization studies. However, it should be pointed out that in the walls of
this PDMS models have high levels of roughness due to the rapid prototyping technique used to manufacture the carotid model. In the near future, we are planning to
polish the surface of carotid model to decrease roughness of the model. However, it is worth mentioning that we have also observed small amount of the composite
powder attached on the wall for several vessels models. Hence, the procedure described above still needs to be improved in the future.

Conclusion and future work

= The PDMS transparent models obtained by the TDP technique seems to be a promising way to perform in vitro blood flow studies through
anatomically realistic replica of a human carotid artery with and without aneurisms. Currently, an ongoing study to perform flow
measurements trough the PDMS anatomical models is under way.




